Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.005 Å; R factor = 0.047; wR factor = 0.073; data-to-parameter ratio = 15.5.
The title compound, C 19 H 31 O 2 P, features a distorted tetrahedral P atom that bonds to the phenyl ring, isopropyl and 2-isopropyl-5-methylcyclohexyl groups, and is determined as having an R p configuration. A chair conformation is observed for the cyclohexyl ring. In the crystal, molecules are linked into chains running along the a axis by weak intermolecular C-HÁ Á ÁO hodrogen bonds.
Related literature
For general background to P-chiral compounds and for related structures, see : Chaloner et al. (1991) ; Fu & Zhao et al. (2010) .
Experimental
Crystal data 
Data collection
Siemens SMART 1000 CCD areadetector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.951, T max = 0.980 4964 measured reflections 3175 independent reflections 1991 reflections with I > 2(I) Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) x þ 1; y; z.
Data collection: SMART (Siemens, 1996 ); cell refinement: SAINT (Siemens, 1996) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL. 
Comment
The P-chiral compound has been reported previously (Chaloner et al., 1991) . We recently reported the crystal stucture of (R p )-α-hydroxy-cyclohexyl-menthyl phenylphosphinate, a compound readily synthesized by addition of (R p )-phenylphosphinate to cyclohexanone (Fu & Zhao, 2010 ). Herein we report a similar compound which is obtained by reaction of Omenthyl phenylphosphoryl chloride and isopropyl magnesium chloride.
A stable chair conformation is observed for the cyclohexane ring of the 2-isopropyl-5-methylcyclohexyloxy, in which the isopropyl, methyl and oxygen atom locate at equatorial bond. The absolute configuration of C 1 , C 3 , and C 4 are R, R, and S, respectively (Fig.1 ). In this P-chiral title compound, the configuration of the central P atom is R and four groups around the P atom form an irregular tetrahedron. The bond angle of C11-P1-C17 is 107.61 (17)°, O1-P1-C11 is 105.66 (14)°, O1-P1-C17 is 101.39 (13)°, O2-P1-O1 is 115.03 (12)°, O2-P1-C17 is 114.76 (15)° and O2-P1-C11 is 111.50 (17)° (Chaloner et al. 1991) . In the crystal structure, intermolecular C17-H17···O2 hodrogen bonds connect molecules into a one-dimensional chain (Fig.2) .
Experimental
O-Menthyl phenylphosphoryl chloride (0.3 mmol) was added to a stirred ether solution of isopropyl magnesium chloride (0.6 mmol) in a Schlenk tube under nitrogen, and the mixture was stirred for 24 h at room temperature. After washing with water, the resulting solution was purified by silica gel plate to afford the title compound. The crystal suit for X-ray diffraction was obtained from recrystallization with ethyl ether/hexane.
Refinement
H atoms were placed geometrically and treated as riding with C-H = 0.93 -0.98 Å, with U iso (H) = 1.5U eq (C) for methyl H and U iso (H) = 1.2U eq (C) for all other H atoms.
Figures Fig. 1 . The molecular structure of the title compound, showing the atomic numbering scheme with 30% probability displacement ellipsoids.
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